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Abstract 



PROBLEM TO BE SOLVED: To obtain a new equine interleukin 1 peptide containing a specific amino acid 
sequence, capable of being produced by a genetic engineering method, and useful for the cytokine therapy 
of the cytokine, arthritis, laminitis, etc., of horse and as an antigen for preparing an antibody. 
SOLUTION. This new equine interleukin 1 peptide contains a sequence comprising at least five continuous 
amino acids in a peptide having an amino acid sequence represented by formula I or II, and is useful for the 
cytokine therapy of inflammatory diseases such as the cytokine, arthritis, laminitis, etc., of horse and useful 
as an antigen for preparing an antibody. The peptide is obtained by stratifying the peripheral blood of a 
healthy thoroughbred horse on HICOLL- HYPAQUE, centrifuging the blood, isolating mRNA from the 
obtained peripheral blood mononuclear fraction by a conventional method, synthesizing cDNA with the 
mRNA, cloning the cDNA in the presence of a primer comprising a part of human interleukin 1 gene by a 
PCR method, and subsequently expressing the obtained equine interleukin 1 gene in a host cell. 
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^-M^^-Kta)NA :(t SJ^iSvl X(.±2':>n 

ijt^W^tzc ^'jDNAS (2^) + ^:^. -riL^ii, fid 

?»-n- 3 xt i 4. >r § n 5 t&mm r ^1^^ d na^ 

[0 0 31 ] FA 1 1 fjlc^v-^f ; n 
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-H- A $• 3— ]<-tZ> DNAi, ZtiC->J)'V+ Y-C)T $ 

1 S Uui (W r: i'5]«) , 
[ 0 0 3 2] ' vr* I- A r r? - K -t ID N A ii . ffc££ 
f*£/A« fiT-iUi* ,t tfre ft^-T o - i >'/•' -C- * I) ft? ,ir 
fjt<£ r l m?_ it . .-i- x * t ; - y ' f vdifr.h n . -k 
ft* 1 l o < i ii W;i.T.-;fs i£8m/j' >'S.c 5 I » n ASj^mz 
m i x id " . ifiKo d n a wiftHTfls 6 *ri*-fr ; :. _ 2 a« 

-it*/,'" 1 0 Of&Vj.t *) >D N A 2- ftta-i- 5 

~>4\ ;v>J ::ix Llt^^hw 1 -:-? rai*> . 

«Rd*'J d» v P K A [ifr t V r . I;jfc?> .4;-..:; ft? £j£ L. . 
Ill , or- X A ItS P{ r ill rr '.. . T 4 - [> X A ') +j — Hi z 

ffli >-; liivn n AW*****-*.. 2X"'4'£. ffllAM 
.-•>:> N AKW I rrift I . t - n AWW1?1± r *t £ 5 t+r: i 

? i:^S^H>v'.T. I - .£ -•■ o 2 . ^£^ivW«^ 

[On 3 3 3 iSfJ;-r«M..:<;';.h I'Cii. W;i£i2 fcjfr*- 
y,X f:iniWiT I'll: < pbmc ; rffMTffliili 

(l'JI)XA • ci>XA ) *fk?U, ffli^fcifott') f - 7 ~ 
ii f -1- : 1 smttXfcift'iiX^ is tfl'ld-'ii rvcil '- 
Xik^2;x' ?: "M v-iH'iW I., x'^v f . ?-a f 

i /; —>'-u I ;!_);■■;• ?. . i . v \S-+«!Ih^: ti'2 Jf{f e r" 1 X'; 

#&*'W.>ii«. , .i*fcT*tite./:ft(i 1 n <Ufi:S4"Lh2) 

fti x Ar':»fp^fnr^-: r> na r)jgsga?'J{ r,-.? 

-r ■•' i-(i"' t >.T.— -r; C')-" r ){ -; 7 i T ( I'liarm:* \a ) "ft 

[ i.) " 3 X 3 .'.'!:, T '.'X\"ir P.MC7^;", r '' v f ; ^-n 
f :r ; l • vr-'r i- 2 ^ - i -r .. r- x a 2 IMi t _ ^<o ?/.J; 

P B M |rt'i7rr 1 . 2 ?m-'>r£im-*Z- . iaft 
i L T(± . f''J .-. ( i , mm *i If-rF. T ( P'J /. (f\ '■ v 

v) . ^viHMil y: 7 v-f i . 
-if., Ksr^t'iM^HBatftRfliSJffi+TP B MCI 
■h'?m-& i. MrJi , 3 7V- ) f 2 4 B*?|?5Jff:}S-f>-. 'fiir 

y>VM l ; :l : 'Mi 1 i.. 4 oifrfl!! B ^(ftt/iSi^) 
*-f€Ffl-^2rr7>-C3<o 

[ u u 3 => ] m >x&c>mrf{z£ *) i • b m csisarm 
zummi. MMWt\',M*Km*z>. mm* mi 

x-mmrmi. znzmmwimz&mi . 

Jr&z fZm-tZ 2 t VX? Z, . wK^Sffi^ btrti. M 
-tii'. : r of f -r-U\ ( 2 u «s/mi ) . x-f-u: i,'r 



5 (EDTA. 1 m M ) RZf H fi</lWM'f- h 

ij ( S D S . 0 . 5 % ) * Sti-fl h 'J 7. 
( 1 OmM. pH7 4 ) .*,n^ , 

[ 0 0 3 6 3 .-KUtI-* i- -f 5 > ; 'nS?^rffl^ > fSoil 

^$BiMH^r!* i ''>-t:' 'J r-r - n mm n a ( imf . i > 

«•> I y (A^ + RXAbW.Vt) *-JRfH-'o > il^AF 1 
-> 1 y (A) + R N A SrKf^-o-ffiB^-'PiSIl . tiS! 
t^ra^-' ?n--; ;;^*^n-Ci i 
; f hn- ;• IfSfr^mzZixXV^,* ■■> h -rfijffl-i- -1. 
2 > bt? «, S.fcCf-ii >. JIMf#$iLf:r o 1 y ( A • 
- R X A //> c DNA J J'm + h, < D X A : r ) u l^^ 1 ) - 
DWr f -,*{±. X®: tt- : r i^- ■ 'n-z;- 

[ 0 0 3 7 ] ,'/;(:. flh^M^i-O f ; ?-af 1 ^) 
.aarr'Tl'ii i'f J 1 1 X v > o ifflffiK t ?lC L "C fl^'M »„ fz " 7 
y v\m <_ ^ 7 f y * -u f ; 1 '"x '" f- 1~ £- 

n- 1~ < d x a ->i^ii? ^-:Ki=f-r ■m-ztmr 

• D N . \ -r «9tl $ * I ffdl L T{± . f^J /. < X . Jft# 
t'i'L,-': k I > x a ( : , ••' Tf7-. iK>>.< -v - ^' i ' 
t:M <-7--L ; 2f) 'if2'Tt-f; 'J ;K L t+IIrS 
»!UL. M! 1 .. -ffM Ki^.TJZrVki'i-f liM^nf-^i 
l, -?"-; ■{ ■?— ~ LTfi. h I ( : — \i 

i f K r-j <' .. -.WlhSfc _-f, _ -f- > l]'- 

l^'H. l < )84^(P.T.b:.m<4i.o et al.. Natiirc Vc 
1.312. p. 4".;3 ■- 1'>8 1 > ■ i S.c> 2-->2f • ^--Hfe 
S2 t— - 1-\ — . '4 r )t-. '2-11 Tf . 19s r ;-^iC.JAlarrh et 
.i',.. Satm-r.Vol .4",. p.!414'>85) .) j ) Xii : iu C 111 
vllj0'j2.4=;J ; ffi^lJr ft-T<:, I . N A\m 2 2 VX' 

i- , 2 oj: f i 1 x a 2 L T (s . f*ij /: if . ?■ - 

•S^iaSH^il^r if'i"?' I > X AttStVA-W^ii 
[ 0 u 3 8 3 W^rtr^minii. t FZU'-'x'''''.-. 
f ; ^-'.74 :r ; 1 «j§fc-r^)Sliid''>lO-- x. 

■ffii-i i&mamzmntiT^nimmx ?> . m-t .. m 

(fi?iioc L>NA(;^-r f ; ?-o f ^> 1 '-rl 
;')i3- 1' fiflJ^l-s-tr^'l. b^'br.niJcUo,. -^2 Sd 
^iJ#-9 7 .&U"8 fiiSSffi^m . -ri-i-rii. t Krv-'a 
^•-f > ^-d { 1 /3jfi&7-(.:JH >T X < m-ZiiX 

i. . lit '.siiM&U' >qmwm>;, vim i x . t* 

ili < D X A{i'''\-'f ^ — n f i /V'X'' -'• !■ t'^ 

t f-mziii. 2 c> n AMffi.Hm? >-mwm % . -1? 

7 — t • -?-.t. f i • 'J 7* 2 : (rolymerrts-- Ch.i 
l n React i .:>n P 2' R ) ft 2 1 1 HI ft *) . -c 

'2 o 
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[00 3 9] &*$ . Miff I tz c D N Afr^T <y*-n 

V^ri'li. ?A(1 V /A>7r y^*fTU. -fer?- 

[ 0 Ci 4 0] -H. . ^7f>?-nfJf>l / <' 7 I' 1- 
n-i--r a 1 1 n a jo-'IRcf h . milTm%A£^\n 
if L f ■ ' ' r £ r f 'J -f a : t ; : ,-t T . %- o i > k a r 

Ht^- i^': ? A,v.; . r- 7VP BM!:^;,'';7 f 
; '-of*M '^M- h r r? - K"t A D N A r :'•) KM 

, );.') .t -i ClT ft -■> 1 t J A , 5. ■? . ftft 3 i l/; +t 

/.-• ; 3ii ov'i-.?'. •rv"'Jpj5*fe«l*^''.mtI 
f ; " — ;-??•*;■ : - A v -J- K 5r :; - I - -J" A I > N ,\ -r UJ 1 ) 

-*• 1 « m i . m ,H£. ; " ■ t ■■ ( - 1 x ?t -) 1 ; * 1 • :• *- 

A -7 * l-~Af=,A^A;. -S')r»l-t 

"K;ji4l'4«$rti5F? L . At. . — v n n A> -i ^"111' x 7 
' - 'l ;t 1" ijK-K L< M A -r J(W 5. . ti fLx + it 
'''2, s-ti&il^i *''^rffic' IRff U: D N ASrMjS'D 
7j«l . *fl8U<: 7 -7 FD.MAb LA'Ef'j 

TiI;i|,vA^ v.-i. • .- - -i. -- : 

- ; r'i-r£'iSft? L . ifiitt:-' s ' r 7 r -^"l 1 N A > I 

i i iWita ^ J: > ; M ' N a . ' ^iiI:«K 7 '"iJ r S 
(: I r,-!7^ : ;-i:.L; ')" ? v-dn ArftML . ^ 
-r f : -7 - o :. ■ 1 / ;;7 -f- h -v ;? - h -J- A 1 1 ?J A ± $s 

?• a 3§e r« a ^ s i- m, . •: i > n a t?s 

(.:ieiSt-i-L-:i - 

[ 0 0 -4 3 1 m^-' i * ?-u-<, 1 m\^mt& 

-WtWliVkl^r? i y?-n-1 *y) mm, Wx_ 
•f 1 1 »> L-:^o c h 1. , fitmi* zmfe-t 

?.>:)>& tlX ii. M~Jf. r^BJI^^v-f ; '-n f * 

&l. -'-sm<n ?W"i-fz. :ii'&tmmx it 
f ; '-o f 1 Jt1*i-*^jt-to-T&> t"T 



ritil HX u^jg L . -:-^)R'Ji.«5- 

'f'^'AlHii L^'W-f > ^-n f 1 s\-r-i~ \z 
tZ>s-1-i[) H--'$: jMW . 1 ti r I . -r.')^« 
hitrlRilt A 'ya-^'f-tfST ? A wm*:&*>z>t2 
• A > . : I'd . 1^^ B i|. , '» ^ ■? i yp - n •< >' 1 
-T- 1' iA3s '3 -t- * -v ') * > a */ ~a £ * S A- $ +>■ t <&m t 

I X ij X '• ' 

[ ■ 1 l l] ^^(iMirfl-i-A ^i-'.-^o 7^4, 
•A.A'fiJ^': ? a^... 7-,7f ;, 1-.')^ \:'?y p jiy h (F 
• A ' f ; h.'.T-ti''^^.''"/ I- < F I A • 

m 1 1 •• #*a* T ffli)a ^ i-ra . mit. r> 3 x-> ^ a 

4 'S . (> t 3 (AT'.a;: ( Ami-rk-an Tvpf Cultuf Coll 
••(.1 i on ) <"' I'l I 1 3 .S ( ) .1 P 3 I\ ST 1 ■ - A 
1 ( AT '.'•.:■ T I B -IS! 2:f$ffl^vlt^' 
". A itOKi'.^iS-rofW*) I i. r >-»t ; i: . -70 

\ ?•> I- . . t -'^r, x^ I- ...'^iA'f'gfli";- 

:> •;»•/.•;. .1 1 < : f-'ii^ ? i 1 f:itmmz\m t? ^ i a 
V- > fa) 7 !' la: bW%*y'>-? c > ; r ; i / 
•f- i--i-f+:Ffi^-:>A tuwHi. m*z*.&Lxmrykft<:, 

itvi-.^it'^-l i:^-:":-- A i-tficbLA'U^ 1 ) 
'I ir-(s(: T\L< t ^ ;^ n- -f 'L fiift;//^) A . 
[ 0 04-] , lit <V »itiiU?» > -c'*gl^?t ?i 

'' < 1 ' V - 1 1JU'^\^ . 'CJ-l^lirTn , - * ' - ' i r vf- 

':f#.*$ic-C 1 > »3i i.^iaiM/|^*».S$ i it: 
J.L^-c"f : ^-n < --x y 1 fifWi . Ift'i 1 . '-jc'l'-t: 
■fo^v f > ( ^; 1 ^liifg^.pijgt-A,')/.:^ 
AA>' . Ai^iffitirt;.^. i ,J ' t f > r -7 - a -f ^ a 1 ong 

'i~m%-rh\\xsw?m&& t ixmmvz itn-n- 

mxt-<z 
[ 0 0 4 ... ] 

3?Mf'"li rl7 -;^:fi'jiin-'tM^.T. ■■ !'B.ma ) a»c i. nacm 

i Ficol l-llypcTiii'.- ) ( '/ ; "' t A'L ' 7° ' Lymphuprep ' 
?± ( AH ^ x - ) 'fTsin^^ > ClR/H L , lilr:S'05^rr 

a - > iz x 0 -Tf-Mifii^ n*}!W r t : mummm 

:V$r 1 0%^i ^'-'ilfUifi . > > ( 5 0/<s/n. 

1 ) . 'J *'7|^ U t •/ •/> ^ f K ( 5 ag/inl ) 5r &ti-R F } M 

1 1 1, 4 oam ii'jda^iif.iii!Tq a B ^ » 1 x : o f i*i 

. ml^i^A i; -',M?*i!3L» i vAv ) kKAA 

T,-ffiT\ Z 3 7 -Ct mjg I ^> 2 4 H.^alf*. 

: ? r— Ah I y 7 Xi.7*— 'I X 7X-^|^r 
- I- (Fast Track mRNA Isolation Kit ) ( -i > t" ho 
:>A .ttiSfTn-S ) rWi>, jf«(*S^-cm'i L ^«*"3 P 
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o 1 y ( A ) 4 R N A 2r i+J L t: , cDNA j^-' F 
(v-Diii'-rn c^x-t>) 93) S-fflo. Po l 
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[00 4 7] 'KhtiM- f 9 -n f ; - 1 * 9) 

■: I>N A^IRfl 
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< : (m-i-z r&mm _ *b m mn < sd *j* -t ■ > -? 

x A-r o n A,t!^r; fL'V-rrh^'. ni>\*: f V- 

T-.&0. 4iuM " - 7 .1v'l <-t— if 1 . - !■ 

?^ ; Tt^y'i;^ v i t-r- KUi'i'7jn,t"; l imu- i ^ 

. !••<: ^itS^f^r L T'i: 

Jli:^ •: ') iv . l ;:. 4;o ( 3 7\ . ] 

>r> (- -t 'i : ' / . 'U^.iiJ ' 7 _rc. 1 V ' C 
4- v.t'U < 9 7 -? ; P't^'- f '''I -I- 

gtA^u > . m,i *iif: c I-NA rKi=l L . Bvi"/ »., 
L<N A(;tiB8ttSfcli ■-■ <.. F: l 9> 'J ;\$-2r5itt I . l 

A - ;d-.,;''^-' I- (TA-Clviiins Kit) if; t"l- 

t3 v ; tmiVu ) -rim ». -h- tm-x i ?:< i> .\ a 

;S^V^-r'4/-- «1»H?« < HK l.?t 

< r 0 nw/ra] i . 1 -?no-3-<> I- 

-,j 1 1 ' , / : .' I . K i ? cms/ ml » h XV- < V 
-7"nt°;L -/•;-[> v I- i [• ( •! 0 m.^ml > r 
^Tt; j • TY-V/--' : l--h{:fi?il > tff J| L J •'• 

c I'N Ai''M.7y>.f»oaim/;' < 7 

3n;:-v^t. 3d:: -^r>-JiW^-- n .-^ 
-iif-t/ - l u^k L> N AtiW \Z-ii?Mi&J.- , ' = >:'. 

— 1' : ■ 1 ' I"-- <t - nil -tj L .. 

[ f ) (i -19] mMA 3 T ''r f ; ^-n -f =^ : - 1 « c- 1 
c DNA?)JS£Bd?'Jft?ffl- 

jfn • i - ^x; x ■ -7-'')-> 3 :■ • --^ v 1^ ' ^Mt& 
(1*>«fi) . I'v^^r-t i i i^,; ?'t* 

F A 1 o 7" 9 — ~- 3 ; F £ alsjf i I ^ , ;t - F 



9-F • v-^X/^/?' • 3- ••' F ( ->7/F-'vT.ftf8j 

-7" --> 5 F' 43(H$ 7 V ? iir- '7 -7 -f > ^ - n f y 1 a .0 

c DNAc'>tg-iad^J£-^L?t: ! -rO^.«. 
-'; -? i y * - n f ; 1 - * o c r > \ A ; * id *\ # 3 
IBd^J-rt] LTi^ I^ia^Sd'iJ*^ fid 
"■'|J#^ 3;')S-iifE"J<±ffi''iJ--*-t 1 -)7- a /fiSieajs-n- 

F' L "C t C 'r ■tfhh*-) ?z 

[ < i [ ) 5 o ] ^Jfif5i| i '7 -7 f ; - n f ^ > - l /.? 

■■: [; \ a ;'>!!::<•] 

P ' . R nfei' ffl ^ 1 r r -' f n — 17 f -r - - 1/3^)3- F 
rH^rK^-to-.^). F" ' R,i(:ftH1 i-/;,-' ; 7 f -7-.') 
'J 'ADd : -'I i LTil. t F ^t^T^ ^9) f ?-u f ^ . 

t,m -im-t imam < miTr n 7 -Ms 5 h z- s-^isd 

n < Bd"JS# s •?.-7; ? it iS«id?'J > S-fJIHU:, nd-'J 
^ •7 7 !XV S ? i t o Ja.SSd v'l -") I > .\ . \ -r D N A jfK 

'•- '•: •: i t •'» r r ? < ■? - t ^ 

I ) F A /U k fid''lJ# "' -S 9)isKld:^|9) I • N A ■> Z~ 1 I. 

:': L I . J^1s?i l,': ■ r > N ,\ ! i . f'Uf 1 2 i if: r •'•> f 

L . (11)^. fWJ 1 ':i-f^.: c L) N ACM^Sr^E <. < > 

F : ; I ' N o t I ^ ^-rjgft'i L . -r^>E o r: I ^* 
< fi f L S ^ 7 r - s ; / ; ^ ^ - 7 J, v ■> ^ - I l i 3S 
fc"SL . ' v 7 r ->.^ tli^-iKick I'lus) {XVy 

< y ^'-y (Straiagnn.-) ft (-£[£]) fSiciii ) r fiH ^:^ 

- - l 7-j . :iirN/'Y-n - h ( 

' I— K j (HvN.nd-N) 

-f V •-'''y "*v/L ' Aincrsham Internaiional ) I!. 

[nn?:] w\& 7 ^&ciir:<- I > N A £ a ~ 2 

^] : -r>7L'5Si?-t-N'/r7i, (SE'S) . -°, ) "' > f 'I 
.7.7 'J-i, (. Irish Cream) 4 < S S P E ( -I IT. 
1 > SSPEii. 0. lsMNaCL 0. 01 MM; 
K-j- h 'J^yJi: i; ' l r:iM x^l. ■; s'^i ; pqat-'S^ ( E 

l'TA/ » & ^f"^>T;.7:ci;wrr:^jo > /if7 1 OOn^/nii 

l , liicffi^ 7 1 n ^-^<-il. ? 7VT i smmir, 

I y 12 £ ->-;./ N-f ij -4f-> ;- $* L t: 9 7 
■f/L^-M ;-.SSC MIT, 1 •. SSCii, o. 1 
^ M N a C 1 .7ii^ ( i . i") 1 5 M 7 x ; ^ 2: -^^"C 
*^'ftTir,S ) 0 . 1 u oS L> S ^ S^~tZ>^Mi 

rHJi C^T C . 3 BSralotv? U . Td "L T 'f - f J 7 ^ 
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> : r;M^L. ,:il[:R4()S^\'L'.^-' 7 T-> ( .7, h ^ 
^'-Mi <*[!) iSJp u p^) r,ai^^I>(cJ:0, ;K 

f:v; v <?_ ' f_-7-/|,_ -/ v ij n" \. j i pBluesrript ) 

r-?:-? ; bp*,. ^-?-<f 

; ?-n f ^; - 1 /^-k- D NAr^^l;:-^.^ 

[ sj o ? 3 3 '^SOTs r, >v f : ' *-n f * - l riJ) 

-^tef5i| 3 :[n]f|!:L, N'P(:^t*ii*:^V f 

, 1 /A 7 .)c [) N A, 1 ))Ai^fld^j$-^:i:L.; ; '; 

^>*£*L ^vf:- -nf:^ 1 /;V><- dn Aitsm 
[iin ? 13 W£Mt> ra.t r £v_ fl : tlteJftl*^) \m 

mm - r =•> s t ■ i > ( 1 k ^ >iu : mm i 
rjinttte^f^i. ^uQS-^rn. r;\i f i - i .; j T i 

rq:f:r;\I F ' -- 1 ~ 1 1 3 i: L "T . i L-'fi i .LWb 

k 1 ■ ' v ■ ' - ' J 

■:f!ffi-:'x^:.. mwn^mk^'^+Mi* m^M .1 k 

•it" - -~ - '-.'•viiSflr^ L . ? <',(: . ''• ■i^'V-rr^. 
-''v f ; '-n < ^; 1 ;v>--' i - ■■ i c*^^ 

C'-'i •-:*F^ :• •:.'i!..«r:-.r-, •> . c^srw">Mi&'' 

L-: frill':;?, is^R mn?Y : *-> -1~ v 
a. mm 1 i . ?•'•(:. rV 

•. v".ra^;:'/t r:fijf.^-'-,.l.-::*P5-:^.') . zn 

[dii^.] 1S3;J54 idaci'-')!.' N AJi. ^T^'fyiitt^ 
b 'V-M; f-D-f 1 c^|5f]fSC'A Ci^il 

I.P.o. lS;|rig^id480I)NA(i. ^;J;Jfl4SetEc"E)K 

Ac-'^jrH-B 1 . . o >\ iz , ^ -^^J^ffi'tl^S.i ^ t : 

Met Ala Lvs Val fro Asf> Leu fhe 

1 5 
Glu Asn Glu Asf' Tyr Ser S?r Glu 

L.v^, Ser F'he Tyr .Asp Ala Scr Tyr 



LXtm^hh., :i«;JtI|6lBic- 7 )DNA(i. mm 4 HZ 

Oi .r w-s£ t i.t-<Tf^t-.f> •) . - ^m-^m^M^i. 
!(io^7] >km7uz&s)imA'^ *-n ^-a'j 

^•'t"oJ-/:"'l^':".5'.) . ';• ^-n f^f> 1 + 

: i ^i""'" 7 " m-'M '> 53 1 v'-)pg^<_'n .••rw.^o i-.-? 

ifc'iSr?**. •) . rl7 "' f - 7 — c f 1 i^'*: 7 '-HV) 

— !i. jil:Jc-'q7 1 jd^'^^-^' 7 '-^Mr^l ^ 
.•.(;, ^ ^iisl'tiil; * h r ' ? f ; - n i' , 1 
•'' v i' -' ! : /.* Ii2 > -:)^f5!;:-.-i > Cff '-^ ^" ?< ± T'ffi W ,o 

r . ; --, f . ^_. 7f .^.. ! /::.' v -»M-|- t -)Mja(:fl|ff1-^ 

^.•• ■lii'iiB r T '' < ;■ ^ -i7 f -* ; 1 siffliAii' A «-; /iif'^ 
• t v ±':ifi^": . : i 'i r '' ' , 7 —n f ; \'V lJ r }- 

sm>mznm-r?.. z > ; , ; -:- z. mim 1 1 i»)jf;U 

hum. 1 ' ) giM» ? )if mi^^'' '^*Sr ^ l . 

1 3idKoK(^-')M3Si<ii, ^voj/'afF: 

[ ( i r i 5 u ] 
[Sd^'lli] 

Sd^'K^fVi? : 270 



Glu .Asp Leu Lvs Asn I'ys Tyr Ser 

10 15 

He .Asp His Leu Ser Leu Thr Gin 
25 50 

Asp F'ro Leu Pr<j Glu Asp l.ys Met 
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35 40 45 

Asp Thr Phe Met Ser Leu Ser Thr Ser Glti Thr Ser Lys Thr Ser Lys 

50 55 60 

Leu Asu Phe Lys Giu Ser Val Va: Leu Val Ala Ala Asn Gly Lys Thr 
in 70 75 80 

Leu Lys Lys Arg Arg Leu Ser Leu Asn Gin Phe He Thr Asn .Asp Asp 

85 % * 

Leu Gin Ala He Ala Asn Asp Pro Giu Glu (ilv lie He Arg Pro Arg 

100 105 110 

Ser Val His Tyr Asn Phe Gin Ser Asn Thr Lys Tyr Asn Phe Met An; 

115 120 125 

He Val Asn His Gin Cys Thr Leu Asn Asp Ala Leu Asn Gin Ser Val 

HO 155 140 

He Arg Asp Thr Ser Gly Gin Tvr Lou Ala Thr Ala Aln Lou .Asn Asn 
145 15<> 155 160 

Leu Asp Asp Ala Val lys Phe Asp Met Gly Ala Tyr Thr Ser Glu Glu 

165 170 175 

Asp Ser Gin Leu Pro Val Thr Leu Arg He Ser Lys Thr Arg Leu Ph* j 

180 185 1% 

Val Ser Ala Gin Asn (,1m Asp Glu Pro Val Leu Lei; Lys Glu Met Pro 

195 200 205 

Asp Thr Pro Lys Thr lie Lys- Asp Glu Thr Asn Leu Leu Phe Phe Tn> 

210 21 r . 220 

Glu An; His Gly Ser Lys Asr. Tyr Phe Lys Ser Val Aid his Pro Lys 
225 2^" 235 240 

Leu Phe lie Ala Thr Lys Gin Gl> Lys Leu Val His Met Ala Arg Glv 

245 250 255 

Gin Pro Ser He Thr Asp Phe Gin He Leu Asp Asn Gin Phe 
260 205 27(' 

[ o o 6 o 3 mm-^ ■ 2 mpu r M ■ t a /m 

u^kojis : 208 smmm h 

Met Ala Ala Val Pro Asp Thr Ser Asp Met. Met Thr Tyr Cys Ser Gly 

1 5 10 15 

Asn Glu Asn Asp Leu Phe Phe Glu Glu .Asp Glv Pro Lys Gin Met Lys 

20 25 30 

Gly Ser Phe Gin Asp Leu Asp Leu Ser Ser Met Gly Asp Gly Gly He 

35 40 45 

Gin Leu Gin Phe Ser liis His Leu Tyr Asn Lys Thr Phe Lys His Ala 

50 55 60 

Met Ser lie He Val Ala Val Glu Lys Leu Lys Lys He Pro Val Pro 
65 70 75 80 

Cys Ser Gin Ala Phe Gin Asp Asp Asp Leu Arg Ser Leu 1 he Ser Val 

85 90 95 

He Phe Glu Glu Glu Pro lie lie Cys Asp Asn Trp Asp Glu Gly Tyr 

100 105 110 

Val Cys Asp Ala Ala Met, His Ser Val Asn Cys Arg Leu Arg Asp lie 

115 120 125 

Tyr His Lys Ser Leu Val Leu Ser Gly Ala Cys Glu Leu bin Ala Val 
130 Ho 140 
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His Leu Asn Gly GIu Asn Thr Asm Gin Gin Val Val Phe Cys Met. Ser 

145 150 155 160 

Phe Val Gin Gly Glu Glu Glu Thr Asp Lys lie Pro Val Ala Leu Gly 

]65 170 175 

Leu Lys Glu Lys Asn Leu Tyr Leu Ser Cys Gly Mel. Lys Asp Gly Lys 

180 1S5 190 

Pro Thr Leu Gin Leu Glu Thr Val Asp Pro Asn Thr Tyr Pro Lys Arg 

195 200 205 

Lys Met Glu Lys Arg Phe Val Phe Asn Lys Met Glu lie Lys Gly Asn 

210 215 220 

Val Glu Phe Glu Ser Ala Met Tyr Pro .Asn Trp Tyr He Ser Thr Ser 

225 23') 235 24') 

Gin Ala Glu Lys Ser Pn> Val Phe Leu Gly Asn Thr Arg Gly Gly Arg 

245 250 255 

Asp He Thr Asp Phe 11- Met Glu He Thr Ser Ala 
260 265 268 

[ 0 0 6 1 ] li?iJS-^ : 3 M<7)l* : 

f1C%' 7 b%? : 810 Flil^'l-Offtfi : cDNA to mRNA 

w/^wm : tm 

ATG GCG AAA GTC CCT GAG LTC TTT GAA GAG CI G AAG A AC TGT TAG ACT 

Met Ala Lys Val Fro Asp Leu Phe Glu .Asp Leu Lys Asn Cys Tyr Ser 

1 5 10 15 

GAA AAT GAA GAG TAG AG I TGT GAA ATT GAG CAT CTC TGT CTG ACT GAG 

n,. A.-.r, A-r t,„- c,-.,- c,- 01,. t i * Act. Uio I^t. ^^1- I ^11 Thr n 1 T i • 



20 



30 



AAA TCC TTG TAT GAT GCA AGC TAT GAG CCA CTT CCT GAG GAG TGG ATI J 

Lys Ser Phe Tyr Asp Ala Ser Tyr Asp Pro Leu Pro Glu Asp Cys Met 

35 40 45 

GAT ACA TTT ATG TCT GTG AGC ACC TGT GAA ACG TCI AAG ACA ICC AAG 

Asp Thr Phe Met Ser Leu Ser Thr Ser Glu Thr Ser Lys Thr Ser Lys 

50 - 55 60 

CTG AAC TTC AAG GAG AGC GTG GTG CTG GTG GCA GCG AAC GGG AAG ACT 

Leu Asn Phe Lys Glu Ser Val Val Leu Val Ala Ala Asn Gly L>s Thr 

65 7o 75 80 

CTG AAG AAG AG A CGG TTG ACT TTA AAT CAG TTC ATG AGC AAT GAT GAG 

Leu Lys Lys Arg Arg Leu Ser Leu Asn Gin Phe lie Thr Asn Asp Asp 

85 90 95 

CTG GAA GCC ATT GGC AAT GAT CCA GAA GAA GGA ATG ATG AGG CGC CGA 

Leu Glu Ala He Ala Asn .Asp Pro Glu Glu Gly He He Arg Fro Arg 

100 105 110 

TGA GTA CAT TAG AAC TTC CAG AGC AAT ACA AAA TAG AAC TTT ATG AGG 

Ser Val His Tyr Asn Ph^ Gin Ser Asn Thr Lys Tyr Asn Phe Met Arg 

115 120 125 

AT C GTC AAC CAG CAG TGT ACT CTG AAT GAT GCC CTC AAT CAA AGT GTA 

He Val Asn His Gin Cys Thr Leu Asn Asp Ala Leu Asn Gin Ser Val 

130 135 140 

ATT CGA GAG ACA TGA GGT CAA TAT CTT GCG ACT GCT GGA TTA AAT AAT 

He Arg Asp Thr Ser Gly Gin Tyr Leu Ala Thr Ala Ala Leu Asn Asn 

145 150 155 160 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 
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CTG GAC GAC GCA GTG AM TTT GAG ATG GGT GfT TAT AGA TCA GAA GAG 528 
Leu Asp Asp Ala Val Lys Phe Asp Met Gly Ala Tyr Thr Ser Glu Glu 

165 170 175 

GAT TCT CAA GTT CCT GTG AGT CTA AGA ATG TCA MA ACT GGA CTG TTT 576 
Asp Ser Gin Leu Pro Val Thr Leu Arg lie Ser Lys Thr Arg Leu Phe 

ISO 185 1% 

GTG AGT (i(X CAA AAT GAA GAT GAA GCC GTA CTG CTA A AG CiAG ATG CCT 624 
Val Ser Ala Gin Asn Glu Asp Glu Pro Val Leu Leu Lys Glu Met Pro 

195 200 205 

GAC AC A CCC AAA ACT ATC AAA GAT GAG ACC A AC CTC CTC TTC TTC TGG 672 
Asp Thr Pro Lys Thr He Lys Asp Glu Thr Asm Leu Leu Phe Phe Trp 

210 215 220 

GAA CGT CAC GGC TCT AAG AAC TAG TTC AAA TGG GTT GCC CAT CCA AAG 720 
Glu Arg His Gly Ser Lys Asn Tyr Phe Lys Ser Val Ala His Pro Lys 
225 230 235 240 

TTG TTT ATT GCC ACA AAG LAG GGA AAA CTG GIG CAC ATG GCA AGG GGG 70S 
Leu Phe He Ala Thr Lys Glu Gly Lys Leu Val His Met Ala Arg Gly 

245 250 255 

CAA CCC TCT ATC ACT GAC TTT GAG ATA TTG GAC AAC CAG TTT 810 
Gin Pro Ser He Thr Asp Phe Gin He Leu Asp Asn Gin Phe 
260 205 270 

[ O O 6 2 ] g^iJS-^ : 4 : -2*M 

: S04 n&\?)m% eDNA to tnRNA 

imc?m : 

ATG GCA GCA GTA CCC GAC ACC AGT GAC ATG ATG ACT TAG TGC AGC GGC 48 
Met Ala Ala Val Pro Asp Ihr Ser Asp Met Met Thr Tyr Cys Ser Gly 

1 5 10 15 

AAT GAG AAT GAC CTG TTG TTT GAG GAG GAT GGC CCA AAA CAG ATG AAG % 
Asn Glu Asn Asp Leu Phe Hie Glu Glu Asp Gly Pro Lys Gin Met Lys 

20 25 30 

GGC AGC TTC CAA GAC CTG GAC CTG AGC TCC ATG GGC GAT GGG GGC ATC 141 
Gly Ser Phe Gin Asp Leu .Asp Leu Ser Ser Met Gly Asp Gly Gly He 

35 40 45 

CAG GTT CAA TTC TCC CAC CAC CTC TAG AAC AAG ACT TTC AAA CAT GCC 192 
Gin Leu Gin Phe Ser His His Leu Tyr Asn Lys Thr Phe Lys His Ala 

50 55 h0 

ATG TCA ATC ATT GTG GGT GTG GAG AAG CTG AAG AAG ATA CCC GTT CCC 240 
Met. Ser He lie Val Ala Val Glu Lys Leu Lys Lys He Pro Val Pro 
65 70 75 SO 

TGC TCA CAG GCC TTC CAG GAT GAT GAC TTG AGG AGC CTC TTT TCT GTG 288 
Cys Ser Gin Ala Hie Gin Asp Asp Asp Leu Arg Ser Leu Phe Ser Val 

85 * 95 

ATC TTT GAA GAA GAA CCC ATC ATC TGT GAC AAC TGG GAT GAA GGT TAT 33b 
He Phe Glu Glu Glu Pro lie He Cys Asp Asn Trp Asp Glu Gly Tyr 

100 105 110 

GTA TGT GAT GCA GGC ATG CAT TCA GTG AAG TGC AGA CTC GGG GAC ATA 384 
Val Cys Asp Ala Ala Met His Ser Val Asn Cys Arg Leu Arg Asp He 

115 120 125 

TAG CAT AAA TCC CTG GTG CTG TCC GGT GCA TGT GAG CTG CAG GGT GTG 432 



(13) 



nm^9~ i3ii9i 



Tyr His Lys Scr Leu Val Leu Ser Gly Ala Cys Glu Leu Gin Ala Val 

130 135 140 

CAC CTC AAT GGA GAG AAT AGA AAi: L'AA t'AA GTG GTG TTC TGC ATG AGG 480 
His Leu Asn Gly Glu Asn Thr Asn Glu Gin Val Val Phe Cys Met. Ser 
145 150 15 r ' W) 

TTT GTG CAA GGA GAA GAA GAG ACT GAC AAG ATA CCT GTG GCC TTG GGG 528 
Phe Val Gin Gly Glu Glu Glu Thr Asp Lys lie Pro Val Ala Leu Gly 

105 170 175 

CTC AAG GAA A AG AAC GTG TAG GTG TCT TGT GGG ATG AAA GAT GGG AAG 57b 
Leu Lys Glu Lys Asn Leu Tyr Leu Ser Gys Gl> Met. Lys Asp Gly Lys 

ISO 1S5 1% 

GGG AGG GTA GAG GTG GAG AGA GTA GAG GGG AAT AGT TAG GGA AAG AGG 624 
Pro Thr Leu Gin Leu Glu Thr Val Asp Pro Asn Thr Tyr Pre Lys Ar: 

195 20) 205 

AAA ATG GAA AAG GGA TTT GTG TTG AAG AAG ATG GAA ATG AAG GGG AAG b?2 
Lys Met Glu Lys Arg Phe Val Phe Asn Lys Met Glu lie Lys Gly Asn 

210 215 220 

GTG GAA TTT GAG TGT GGA ATG TAG GGG AAG TOG TAG ATG AGG AGG TCT 720 
Val Glu Phe Glu Ser Ala Met Tyr Pro As;i Trp Tyr lie Ser Thr Ser 
225 230 235 24m 

GAA GGA GAA AAA AGG CCT GTG TTC GTA GGA '\AT AGG AGA OGC GGG GGG 7G8 
Glu Ala Glu Lys Ser Pro Val Phe Leu Gly \vi Thr Ars Gh Gly Ar;* 

245 250 255 

GAG ATA AGT GAG TTG ATC ATG GAA ATG AG'; TGT GCC $04 
Asp He Thr Asp Phe He Met Glu lie Thr Ser Ala 
2G0 2C5 2G.S 

[00 6 3] Eu^^:5 $> 7 >$i : 

i2*V,.££ : 21 Sd% 7 )aM : i&OftM H^DNA 

TCATTGGCGT TTGAGTCAGG A 21 
[ 0 0 6 4 ] iWm-^ : 6 : — 

IE*'J^£ : 22 R^MM : ffllOfSS ^KD X A 

GTAAACATTC AT TT AG A ATT AC 22 
[ O O 6 5 ] fid^'JS-^ : 7 JtV>^ : 

Ifi^K^-fV;^ : 24 nlWmm : ffc r M n.SD N A 

mi 

A T G A G G A T ( 5 A C T T G T T C T T T G A A G 

2 A 

i o o 6 6 ] mm : s ®sm - - m 

i^-y^s : raft 

GAGGTGCTGA T G T A C (2 A G TT G G 
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(51) Int. □ • 
// A b 1 K 
( C 1 2 N 



ABB 



F I 



WW 



A 6 1 K 37/02 



A B B 



ZNA 



CI 2R 1:^1 ) 
(CI jN 1/21 

C12R 1:19) 

(( ' 1 J P 21/02 

G 1 2 R 1:19) 

(72) rti+ £H (72) «t i±* 7c 



^MimrraT|Tf7lc^ r )092 -- 3 X 7^r ■ X 9 



(72) mm j*#jh 



